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Question #: 11 


1D: 54833 A 52 year old male with a history of mitral valve prolapse presents to his family physician with 


Corect 


Y Faoauston | echocardiogram are ordered. A large vegetation is seen on the mitral valve and blood cultures 
(Era reeet growing Enterococcus faecalis (sensitive to penicillin). 


Which of the following antibiotic regimens is most appropriate? 


Select one: 
Penicillin G + gentamicin for 2 weeks % 
Vancomycin + gentamicin for 2 weeks % 


Cefazolin + gentamicin for 4 - 6 weeks 8 


Wang 


complaints of low-grade fever and general malaise. The physician notes that his murmur is louder 
than usual and sends him to the emergency department at the local hospital. Blood cultures and an 


are 


Ampicillin + 7 
gentamicin for 4 - 6 Rose Wang (ID:113212) this answer is correct. This is the regimen of 
Sen choice for penicillin-susceptible enterococcal endocarditis. 


Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 
To understand the antimicrobial treatment of infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 


aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases of IE is caused 


by gram-positive organisms and the three most common causes of IE are staphylococci, streptococci 


i, and 


enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus. Streptococcal IE is 
a common cause of community-acquired native valve IE. Coagulase-negative staphylococci are less virulent 


and mostly involved in prosthetic valve endocarditis. Gram-negative organisms are rare causes of IE. 


Within the Enterococcus species, Enterococcus faecalis and Enterococcus faecium are the major organisms 
isolated from clinical sources in IE patients. Enterococci should be tested routinely in vitro for susceptibility to 
penicillin and vancomycin, and for high-level resistance to gentamicin to predict synergistic interactions. For 
IE caused by enterococci susceptible to penicillin and gentamicin, the recommended treatment is either 


ampicillin or penicillin G, in combination with gentamicin for a duration of 4 - 6 weeks. 


Alternatively, double beta-lactam therapy consisting of ampicillin plus ceftriaxone can be administered for a 
duration of 6 weeks. It is important to note that although cephalosporins are not active against Enterococcus, 


studies have demonstrated that the combination of ampicillin and ceftriaxone was effective against 
Enterococcus faecalis. The likely mechanism of action for double beta-lactam combinations against 
enterococci is the saturation of different penicillin-binding proteins. 


RATIONALE: 


Correct Answer: 


enterococcal endocarditis. 


Incorrect Answers: 


for 4 - 6 weeks - This is the regimen of choice for penicillin-susceptible 


e Penicillin G + gentamicin for 2 weeks - Enterococcal endocarditis should be treated for 4 - 6 weeks. 


e Vancomycin + gentamicin for 2 weeks - Enterococcal endocarditis should be treated for 4 - 6 weeks. 


Question #: 12 


1D: 54834 


Corect 


e Cefazolin + gentamicin for 4 - 6 weeks - Cephalosporins have no activity against enterococci. 


TAKEAWAY/KEY POINTS: 


The regimen of choice for treatment of enterococcal endocarditis is a combination of either ampicillin or 
penicillin G plus gentamicin for a duration of 4 - 6 weeks. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation, 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: Ampicillin + gentamicin for 4 - 6 weeks 


The two most important criteria for the diagnosis of endocarditis are: 


Select one: 
Heart failure and fever * 


Blood cultures positive for 
aram-positive bacteria 

and echocardiographic 
changes 


Rose Wang (ID:113212) this answer is correct. The two major 
criteria for the diagnosis of IE outlined in the modified Duke 
Criteria are positive blood cultures for IE and evidence of 
endocardial involvement. 


Blood cultures positive for gram-negative bacteria and fever X 
Malaise and elevated C-reactive protein (CRP) X 


Marks for this submission: 1.00/1.00. 


TOPIC: Endocarditis 


LEARNING OBJECTIVE: 
To understand the criteria for the diagnosis of endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface. fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


The clinical manifestations of IE are variable and non-specific. Fever is the most common symptom of IE, and 
is often associated with chills, anorexia, and malaise. Other symptoms include headache, malaise, myalgias, 
arthralgias, night sweats, and abdominal pain. Laboratory findings in patients with IE are also relatively non- 
specific and can include elevated inflammatory markers (e.g. erythrocyte sedimentation rate, C-reactive 
protein), normocytic anemia, and elevated white blood cell count. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases are caused by 
gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 


The diagnosis of IE should be queried in patients presenting with fever, cardiac risk factors (e.g. history of IE, 
congenital heart disease, valvular heart disease), or other relevant risk factors (e.g. indwelling intravenous 
lines, intravenous drug use, immunosuppression, recent dental or surgical procedure). The diagnosis is 
established using clinical manifestations, blood cultures, and echocardiography, based on the modified Duke 
Criteria. The two major criteria outlined in the modified Duke Criteria are positive blood cultures for IE and 
evidence of endocardial involvement. 


RATIONALE: 
Correct Answer: 


* Blood cultures positive for gram-positive bacteria and echocardiographic changes - The two 
major criteria for the diagnosis of IE outlined in the modified Duke Criteria are positive blood cultures 
for IE and evidence of endocardial involvement. 


Incorrect Answers: 


+ Heart failure and fever - Heart failure is a complication of IE and fever is a non-specific symptom 
commonly seen in IE patients. These two factors may increase suspicion of IE but cannot be used to 
definitively diagnose IE. 


* Blood cultures positive for gram-negative bacteria and fever - Gram-negative bacteria may cause 
IE but rarely, compared to gram-positive bacteria. Fever is a non-specific symptom that is commonly 
seen in IE patients. These two factors may increase suspicion of IE but cannot be used to definitively 
diagnose IE. 


Question #: 13 


* Malaise and elevated C-reactive protein (CRP) - Malaise is a non-specific symptom that is 
commonly seen in IE patients. Elevated CRP is a non-specific laboratory finding that is commonly seen 
in IE patients, These two factors may increase suspicion of IE but cannot be used to definitively 
diagnose IE. 


TAKEAWAY/KEY POINTS: 


Positive blood cultures and echocardiographic changes suggestive of IE are the two major criteria for the 
diagnosis of IE as per the modified Duke Criteria 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: Blood cultures positive for gram-positive bacteria and echocardiographic changes 


A female patient with a mechnical mitral valve is scheduled to undergo an elective colonoscopy next 
week. She has been told that she requires antibiotic prophylaxis before all surgical procedures to 
prevent endocarditis. 


The most appropriate information to provide to the patient is: 


Select one: 
She should take the antibiotic for endocarditis prophylaxis 1 hour before her procedure X 
Antibiotic prophylaxis is required due to the high risk of persistent enterococcal bacteremia * 
Antibiotic prophylaxis is not required for cystoscopies but is required for colonoscopies % 


She does not require {v 
antibiotic prophylaxis to 
prevent endocarditis for 

her colonoscopy 


Rose Wang (ID:113212) this answer is correct. The administration 
of prophylactic antibiotics solely to prevent endocarditis is not 
recommended for patients who undergo genitourinary or 
gastrointestinal tract procedures. 


Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 
To identify patients that would benefit from antibiotic prophylaxis to prevent endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites 


The clinical manifestations of IE are variable and non-specific. Fever is the most common symptom of IE, and 
is often associated with chills, anorexia, and malaise. Other symptoms include headache, malaise, myalgias, 
arthralgias, night sweats, and abdominal pain. Laboratory findings in patients with IE are also relatively non- 
specific and can include elevated inflammatory markers (e.g. erythrocyte sedimentation rate, C-reactive 
protein), normocytic anemia, and elevated white blood cell count. 


Due to the severity of IE, expert consensus guidelines recommend antibiotic prophylaxis for patients with 
certain underlying cardiac conditions undergoing procedures known to cause bacteremia, Cardiac conditions 
associated with the highest risk of negative outcomes from IE include prosthetic heart valves, history of IE, 
congenital heart disease, and heart transplant recipients with cardiac valvular disease. 


For patients with these conditions, antibiotic prophylaxis is recommended for all dental procedures that 
involve manipulation of gingival tissue or the periapical region of teeth or perforation of the oral mucosa. 
Prophylaxis is not needed for routine anesthetic injections through non-infected tissue, taking dental 
radiographs, placement of removable prosthodactor or orthodontic appliances, adjustment of orthodontic 
appliances, placement of orthodontic brackets, shedding of deciduous teeth, and bleeding from trauma to 
the lips or oral mucosa. 


Antibiotic prophylaxis solely to prevent endocarditis is also not recommended for patients who undergo 
genitourinary or gastrointestinal tract procedures, including diagnostic esophagogastroduodenoscopy or 
colonoscopy. A large number of procedures that involve the genitourinary or gastrointestinal tract may cause 
transient enterococcal bacteremia. There is no published data that demonstrates a conclusive link between 
genitourinary or gastrointestinal tract procedures and the development of IE. 


RATIONALE: 


Correct Answer: 


* She does not require antibiotic prophylaxis to prevent endocarditis for her colonoscopy - The 
administration of prophylactic antibiotics solely to prevent endocarditis is not recommended for 
patients who undergo genitourinary or gastrointestinal tract procedures. 


Question #: 14 


1D: 54826 
Corect 


P Flag question 


Send Feet 


Incorrect Answers: 


* She should take the antibiotic for endocarditis prophylaxis 1 hour before her procedure - The 
administration of prophylactic antibiotics solely to prevent endocarditis is not recommended for 
patients who undergo genitourinary or gastrointestinal tract procedures. 


* Antibiotic prophylaxis is required due to the high risk of persistent enterococcal bacteremia - 
Genitourinary and gastrointestinal tract procedures may cause transient enterococcal bacteremia, but 
are generally not associated with sustained bacteremia. 


* Antibiotic prophylaxis is not required for cystoscopies but is required for colonoscopies - The 
administration of prophylactic antibiotics solely to prevent endocarditis is not recommended for 
patients who undergo genitourinary or gastrointestinal tract procedures. 


TAKEAWAY/KEY POINTS: 


Antibiotic prophylaxis solely to prevent endocarditis is not recommended for patients who undergo 
genitourinary or gastrointestinal tract procedures. 


REFERENCE: 


[1] Wilson W, Taubert KA, Gewitz M et al. Prevention of infective endocarditis: guidelines from the American 
Heart Association: a guideline from the American Heart Association Rheumatic Fever, Endocarditis, and 
Kawasaki Disease Committee, Council on Cardiovascular Disease in the Young, and the Council on Clinical 
Cardiology, Council on Cardiovascular Surgery and Anesthesia, and the Quality of Care and Outcomes 
Research Interdisciplinary Working Group. Circulation. 2007;116(15):1736-54. 
doi:10.1161/CIRCULATIONAHA.106.183095 

[2] Gin A. Infective endocarditis—management and prevention. In: Compendium of Therapeutic Choices. 
Ottawa, ON: Canadian Pharmacists Association. https//myrxtxca. 


The correct answer is: She does not require antibiotic prophylaxis to prevent endocarditis for her 
colonoscopy 


In a patient with a history of a bioprosthetic aortic valve replacement, what is the most appropriate 
antimicrobial regimen that can be used to treat methicillin-resistant Staphylococcus aureus (MRSA) infective 
endocarditis? 
Select one: 

Ceftriaxone + rifampin % 

Ampicillin + gentamicin % 

Cloxacillin + rifampin + gentamicin ® 


Vancomycin v 


RS Rose Wang (ID:113212) this answer is correct. Vancomycin has activity against 
a MRSA. Rifampin 1s necessary due to its ability to eradicate staphylococci that are 
Canai adherent to foreign material. Gentamicin is added to achieve synergistic bactericidal 


activity in combination with vancomycin 


Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIV! 
To understand the antimicrobial treatment of infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases of IE is caused 
by gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 


As per the American Heart Association (AHA) and the European Society for Cardiology (ESO), the 
antimicrobial treatment of staphylococcal prosthetic valve endocarditis requires a triple-drug regimen. The 
specific treatment regimen is dependent upon whether or not the pathogen is sensitive to methicillin and 
other beta-lactam antibiotics. Cloxacillin or cefazolin is the mainstay of therapy for isolates susceptible to 
methicillin. Vancomycin is the drug of choice for isolates resistant to methicillin. 


Both rifampin and gentamicin should be combined with either cloxacillin, cefazolin, or vancomycin, if the 
organism is susceptible to these agents. Rifampin is an essential component in the regimen because it has 
the special ability to eradicate staphylococci that are adherent to foreign material. Gentamicin is added to 
achieve synergistic bactericidal activity in combination with beta-lactams or vancomycin. 


RATIONALE: 


Question #: 15 


1D: 54831 


(sena reenact 


vurreci answer: 


* Vancomycin + rifampin + gentamicin - Vancomycin has activity against MRSA. Rifampin is necessary 
due to its ability to eradicate staphylococci that are adherent to foreign material. Gentamicin is added 
to achieve synergistic bactericidal activity in combination with vancomycin. 


Incorrect Answers: 
* Ceftriaxone + rifampin - Ceftriaxone is not active against MRSA. 
* Ampicillin + gentamicin - Ampicillin is not active against MRSA. 


* Cloxacillin + rifampin + gentamicin - Cloxacillin is not active against MRSA. 


TAKEAWAY/KEY POINTS: 
Vancomycin is the drug of choice for the treatment of MRSA infective endocarditis. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation, 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: Vancomycin + rifampin + gentamicin 


A patient presents to the emergency room with suspected endocarditis. He had a prosthetic valve 
replacement due to severe symptomatic aortic stenosis approximately 2 months ago. 


The most likely pathagen to suspect causing infective endocarditis in this patient is: 


Select one: 
Klebsiella pneumoniae % 
Streptococcus oralis % 


Staphylococcus 7 R 

hentai Rose Wang (ID:113212) this answer is correct. Coagulase-negative staphylococci 
(e.g. S. epidermidis, S. lugdunensis, S. hominis) are the most frequently 
encountered pathogens in prosthetic valve endocarditis. 


Enterococcus faecalis % 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 


To identify the common bacterial pathogens involved in infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


The clinical manifestations of IE are variable and non-specific. Fever is the most common symptom of IE, and 
is often associated with chills, anorexia, and malaise. Other symptoms include headache, malaise, myalgias, 
arthralgias, night sweats, and abdominal pain. Laboratory findings in patients with IE are also relatively non- 
specific and can include elevated inflammatory markers (e.g. erythrocyte sedimentation rate, C-reactive 
protein), normocytic anemia, and elevated white blood cell count. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases are caused by 
gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Enterococcus species are often 
associated with genitourinary and gastrointestinal procedures. Coagulase-negative staphylococci (e.g. S. 
epidermidis, S. lugdunensis, S. hominis) are mostly involved in prosthetic valve endocarditis. Gram-negative 
‘organisms are rare causes of IE. 


RATIONALE: 
Correct Answer: 


© Staphylococcus hominis - Coagulase-negative staphylococci (e.g. S. epidermidis, S. lugdunensis, S. 
hominis) are the most frequently encountered pathogens in prosthetic valve endocarditis. 


Incorrect Answers: 


* Klebsiella pneumoniae - Gram-negative bacteria do not commonly cause infective endocarditis 
because they adhere less readily to cardiac valves than gram-positive bacteria. 


Question #: 16 


1D: 54829 
Corect 


Fag question 


© streptococcus orans - viliaaris group sueptococci are more ommon patnogenic agents 101 
community-acquired endocarditis in patients who have undergone a dental procedure. 


* Enterococcus faecalis - Enterococcus species are more often associated with genitourinary and 
gastrointestinal procedures, rather than prosthetic valves. 


TAKEAWAY/KEY POINTS: 


Coagulase-negative staphylococci (e.g. S. epidermidis, S. lugdunensis, S. hominis) are the most frequently 
encountered pathogens in prosthetic valve endocarditis. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015:132(15):1435-86. doi:10.1 161 /cir.0000000000000296. 


The correct answer is: Staphylococcus hominis 


Which of the following pathogens is LEAST likely to be implicated in infective endocarditis (IE)? 


Select one: 
Streptococcus species % 
Staphylococcus species X 
Enterococcus species * 


Candida v 
es Rose Wang (ID: 113212) this answer is correct. Fungal IE (e.g. Candida, Aspergillus) is 
rare as the majority of IE cases are caused by gram-positive organisms. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 
To identify the common bacterial pathogens involved in infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


The clinical manifestations of IE are variable and non-specific. Fever is the most common symptom of IE, and 
is often associated with chills, anorexia, and malaise. Other symptoms include headache, malaise, myalgias, 
arthralgias, night sweats, and abdominal pain. Laboratory findings in patients with IE are also relatively non- 
specific and can include elevated inflammatory markers (e.g. erythrocyte sedimentation rate, C-reactive 
protein), normocytic anemia, and elevated white blood cell count. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases are caused by 
gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. Fungal IE is also rare, but has been implicated in patients with cardiovascular devices 
(e.g. central venous catheters, permanent pacemakers, prosthetic valves). 


RATIONALE: 
Correct Answer: 


* Candida species - Fungal IE (e.g. Candida, Aspergillus) is rare as the majority of IE cases are caused by 
gram-positive organisms. 


Incorrect Answers: 


+ Streptococcus species - The majority of IE cases are caused by gram-positive organisms. The three 
most common causes of IE are staphylococci, streptococci, and enterococci. 


* Staphylococcus species - The majority of IE cases are caused by gram-positive organisms. The three 
most common causes of IE are staphylococci, streptococci, and enterococci. 


* Enterococcus species - The majority of IE cases are caused by gram-positive organisms. The three 
most common causes of IE are staphylococci, streptococci, and enterococci. 


TAKEAWAY/KEY POINTS: 
The three most common causes of IE are staphylococci, streptococci, and enterococci. 


REFERENCE: 


Question #: 17 


1D: 54830 
Corect 


Fag 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: Candida species 


A 62 year old male presents to the emergency department with chills, fever, fatigue, and arthralgias. 
His past medical history is significant for congenital aortic stenosis. He has a history of poor oral 
hygiene and recently had dental work done 3 weeks ago, including a tooth extraction. He did not 
receive antibiotic prophylaxis for this procedure. The medical resident is suspecting that the patient 
may have endocarditis. 


The most likely organism causing endocarditis is: 


Select one: 


Streptococcus ¥ ou. j 
AERE Rose Wang (ID:113212) this answer is correct. Viridans group streptococci are part 


ofthe normal oral flora and are more likely to cause IE associated with dental 
extraction and oiher dental procedures. 


Enterococcus faecalis % 


Staphylococcus lugdunensis % 


Staphylococcus aureus % 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 


To identify the common bacterial pathogens involved in infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


The clinical manifestations of IE are variable and non-specific. Fever is the most common symptom of IE, and 
is often associated with chills, anorexia, and malaise. Other symptoms include headache, malaise, myalgias, 
arthralgias, night sweats, and abdominal pain. Laboratory findings in patients with IE are also relatively non- 
specific and can include elevated inflammatory markers (e.g. erythrocyte sedimentation rate, C-reactive 
protein), normocytic anemia, and elevated white blood cell count. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases are caused by 
gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Viridans group streptococci are 
part of the normal oral flora and are more likely to cause IE associated with dental extraction and other 
dental procedures. Enterococci are part of the normal gastrointestinal (Gl) and genitourinary (GU) tract flora 
and are more likely to cause IE associated with procedures involving the Gl and GU tract. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 


RATIONALE: 
Correct Answer: 


* Streptococcus anginosus - Viridans group streptococci are part of the normal oral flora and are more 
likely to cause IE associated with dental extraction and other dental procedures. 


Incorrect Answers: 


© Enterococcus faecalis - Enterococci are part of the normal gastrointestinal (GI) and genitourinary 
(GU) tract flora and are more likely to cause IE associated with procedures involving the GI and GU 
tract. 


* Staphylococcus lugdunensis - Coagulase-negative staphylococci are less virulent and mostly 
involved in prosthetic valve endocarditis. 


* Staphylococcus aureus - S. aureus is a common cause of IE but is more often associated with 
intravenous drug use and indwelling cardiovascular medical devices 


TAKEAWAY/KEY POINTS: 


Viridans group streptococci are more likely to cause IE associated with dental extraction and other dental 
procedures. 


REFERENCE: 


Question # 18 


1D: 54835 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association, Circulation. 2015;132(15):1435-86. doi:10.1 161 /cir.0000000000000296. 


The correct answer is: Streptococcus anginosus 


All of the following are situations that can lead to a culture-negative IE (infective endocarditis) EXCEPT: 


Select one: 
Administration of antibiotics prior to obtaining blood cultures % 
Inadequate microbiological techniques * 
Infection with highly fastidious bacteria or fungi % 
Performing an echocardiogram w 
DEEE Ee Rose Wang (ID:113212) this answer is 


Fitts correct. Echocardiography does not affect the yield of blood 
cultures in IE patients. 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 
To understand the clinical relevance of culture-negative endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases are caused by 
gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 


The diagnosis of IE should be queried in patients presenting with fever, cardiac risk factors (e.g. history of IE, 
congenital heart disease, valvular heart disease), or other relevant risk factors (e.g. indwelling intravenous 
lines, intravenous drug use, immunosuppression, recent dental or surgical procedure). The diagnosis is 
established using clinical manifestations, blood cultures, and echocardiography, based on the modified Duke 
Criteria, The two major criteria outlined in the modified Duke Criteria are positive blood cultures for IE and 
evidence of endocardial involvement. 


Positive blood cultures are important for both the diagnosis of IE, as well as determining an optimal 
antimicrobial regimen. Culture-negative IE may be due to inadequate microbiological techniques, 
administration of antibiotics prior to collecting blood cultures, or infection with highly fastidious bacteria or 
fungi. Inappropriate microbiological techniques may result in a false culture-negative IE. Administration of 
antimicrobials before blood cultures are obtained decreases the recovery rate of bacteria by 35-40% in IE 
patients, Rare pathogens that do not grow in routinely used blood culture systems may cause true culture- 
negative. These organisms may include Bartonella species, Legionella species, Candida species, Aspergillus 
species, and Tropheryma whipplei. 


RATIONALE: 
Correct Answer: 


* Performing an echocardiogram prior to obtaining blood cultures - Echocardiography does not 
affect the yield of blood cultures in IE patients. 


Incorrect Answers: 


+ Administration of antibiotics prior to obtaining blood cultures - Administration of antimicrobial 
agents before blood cultures are obtained decreases the recovery rate of bacteria by 35-40% in IE 
patients. 


* Inadequate microbiological techniques - Inappropriate microbiological techniques may result in a 
false culture-negative IE. 


* Infection with highly fastidious bacteria or fungi - Rare pathogens that do not grow in routinely 
used blood culture systems may cause true culture-negative. 


TAKEAWAY/KEY POINTS: 


Culture-negative IE may be due to inadequate microbiological techniques, administration of antibiotics prior 
to collecting blood cultures, or infection with highly fastidious bacteria or fungi. 


REFERENCE: 
111 Baddour LM. Wilson WR. Baver AS et al. Infective endocarditis in adults: diaanosis. antimicrobial therapv. 


Question #: 19 


1D: 54848 
Corect 


Flag question 


and management of complications: a scientific statement for healthcare professionals from the American’ ~ 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: Performing an echocardiogram prior to obtaining blood cultures 


A 67 year old male with a history of aortic stenosis is given an intravenous dose of an an 
prophylaxis for a prosthetic valve insertion. A few minutes after the antibiotic began infusing, the 
nurse tells you that the patient has developed flushing and erythema over his entire upper body. He is 
also complaining of new onset of pruritus in these areas. 


Which of the following antibiotics is most likely to cause this drug reaction? 


Select one: 


Vancomycin ~ 
u Rose Wang (ID: 113212) this answer is correct. Red man syndrome is the most 


common adverse reaction to vancomycin. It is usually related to the infusion rate 
and can be prevented by infusing vancomycin at a rate no greater than 1 gram per 
hour. 


Gentamicin * 


Penicillin G ¥ 
Levofloxacin * 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 


To understand the common adverse reactions associated with vancomycin. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases of IE is caused 
by gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 


Vancomycin is an antibiotic that is commonly used to treat endocarditis caused by methicillin-resistant 
staphylococci, The most common adverse reaction ta vancomycin is red man syndrome, which is a rate- 
dependent infusion reaction, not a true allergic reaction. Red man syndrome is characterized by erythema, 
flushing, and pruritus, mainly affecting the upper body, neck, and face. Muscle spasms, chest pain, and 
hypotension may also occur. It can be prevented by slowing the infusion rate to infuse vancomycin at a rate 
no greater than 1 gram per hour. For moderate to severe reactions, the infusion should be temporarily 
stopped and the patient should be symptomatically treated with IV diphenhydramine and raniditine. 


RATIONALE: 
Correct Answer: 
e Vancomycin - Red man syndrome is the most common adverse reaction to vancomycin. It is usually 


related to the infusion rate and can be prevented by infusing vancomycin at a rate no greater than 1 
gram per hour. 


Incorrect Answers: 


* Gentamicin - Red man syndrome is not a common adverse reaction associated with gentamicin. 


e Penicillin G - Red man syndrome is not a common adverse reaction associated with penicillin G. 


e Levofloxacin - Red man syndrome is not a common adverse reaction associated with levofloxacin. 


TAKEAWAY/KEY POINTS: 


The most common adverse reaction to vancomycin is red man syndrome, which is a rate-dependent infusion 
reaction, not a true allergic reaction, It is characterized by erythema, flushing, and pruritus, mainly affecting 
the upper body, neck, and face. Red man syndrome can be prevented by infusing vancomycin at a rate no 
greater than 1 gram per hour. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


Question # 20 


1D: 54841 
Incorrect 


F Fag question 


The correct answer is: Vancomycin 


Infective endocarditis (IE) generally requires IV antibiotic therapy for a duration of 4-6 weeks. In which of the 
following situations could a 2 week treatment course be sufficient? 


Select one: 


Streptococcus bovis endocarditis in a patient with a native valve Y 

Enterococcus faecalis 

endocarditis in a patient with a Rose Wang (ID: 113212) this answer is incorrect. Patients with 

Raters enterococeal endocarditis require 4-6 weeks of IV antibiotic 
therapy. 

Staphylococcus lugdunensis endocarditis in a patient with a prosthetic valve % 


Streptococcus sanguis infection in a patient with a prosthetic valve ® 


Marks for this submission: 
TOPIC: Endocarditis 


.00/1.00. 


LEARNING OBJECTIVE: 
To understand the antimicrobial treatment of infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases of IE is caused 
by gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 


The unique characteristics of infected vegetations can make the treatment of endocarditis quite challenging. 
These vegetations feature high bacterial densities and require prolonged, parenterial, bactericidal therapy for 
complete eradication of the infecting organisms. High-doses of parenteral antibiotics allow for maximal 
penetration into the vegetation. Prolonged therapy is required due to the relatively slow bactericidal activity 
of some antibiotics (e.g. beta-lactams, vancomycin). Aminoglycosides are sometimes added to a beta-lactam 
or vancomycin for synergistic bactericidal killing, but is generally not continued for the entire duration of 
treatment. 


Staphylococcal IE generally requires a treatment duration of 6 weeks, where as enterococcal IE is usually 
treated for 4-6 weeks. Patients with a prosthetic valve require longer treatment durations of at least 6 weeks. 
In certain cases, a short 2 week course of IV antibiotics may be sufficient. Specifically, viridans group 
streptococci or Streptococcus bovis endocarditis in a patient with a native valve may be treated with 2 weeks 
of penicillin G or ceftriaxone in combination with gentamicin (if the isolate is sensitive to penicillin). Short 
courses should not be used in patients with cardiac or extra-cardiac abscesses. 


RATIONALE: 


Correct Answer: 


tient with a native valve - If the S. bovis is sensitive to 
in G or ceftriaxone in combination with gentamicin may be 


coccus bovis endocarditis in a 
in, a short 2 week course of peni 
sufficient. 


Incorrect Answers: 


* Enterococcus faecalis endocarditis in a patient with a native valve - Patients with enterococcal 
endocarditis require 4-6 weeks of IV antibiotic therapy. 


* Staphylococcus lugdunensis endocarditis in a patient with a prosthetic valve - Patients with 
prosthetic valve endocarditis require a minimum treatment duration of 6 weeks. 


© Streptococcus sanguis infection in a patient with a prosthetic valve - Patients with prosthetic valve 
endocarditis require a minimum treatment duration of 6 weeks. 


TAKEAWAY/KEY POINTS: 


Staphylococcal IE generally requires a treatment duration of 6 weeks, whereas enterococcal IE is usually 
treated for 4-6 weeks. Patients with a prosthetic valve require longer treatment durations of at least 6 weeks. 
Viridans group streptococci or Streptococcus bovis endocarditis in a patient with a native valve may be treated 
with pies of penicillin G or ceftriaxone in combination with gentamicin (if the isolate is sensitive to 
penicillin). 


REFERENCE: 
[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 


ana management or compiications: a scientmic statement Tor neartncare proressionais trom tne American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: Streptococcus bovis endocarditis in a patient with a native valve 
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